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sL ^Z\^7]&2] i^M^r ^ ^*Rr #31; 

^7] ^"^1 ^E^^H: #7l o}5fio] 7 ]^- 

^ ^^€-^ S^-i- €-^*^l £^^#s]zi# *g^*> 
#3]-!- 5L^*H ol-o^^lu|.. 

£ 9 
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^KE^l^*]-^! ^^^^ {Method for forming plug in semiconductor 

device} 

*\, PE-USG^l ^£ ^-fr Ji^ ^ TEM A>^o]rf. 

^i, ^3 ^Bl^^(SEG)3Jf ^^^Bl^^o] Ji^ ^ TEM 

£ 13 vfl^l £ 17^r -g- *2aHH 14s. ^-3E.^^]-cq : 
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21 : ^^7)^: 



23 : 



25 : 7))o]^2: 



27 : ^51-^3)1 °]*\ 



29 ; 



31 : PE-USG^" 



33 : wH^s^aVn}- 35 : 

35a : ^Hl^^-(SEG) 35b : -id^^^^CSSG) 

<13> -g- ^-tg^. ti}£^7}°] W 1±C|- ^l^>7l]^ ^Jl 

^3 «V£^^> ^1^1 3^ -^Mrtt ^ *KE3]4i*r 

<u> <a«>^-$-S., ylH^lJi^}^ ^lS^Hl ^^-(SEG; selective 

silicon growth) 7} ^2) 7}^-& rt 3713 ^±9\- n^Jl ^ 



<15> 



<16> 
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^20010061887 #3 °J* r : 2001/11/27 

^±6\] rcj-^ ^nfl ^(gap-fill) §«J ^ ^ 7 > 

<18> -1-51 ZL S-^* ^tb ^^(CMP)^ ^el^^ ^(silicon recess 

etch)-8: *r 9X°] ^#^5. 7]v#n % ^7} <&^. 

<i9> ZLeiM-, ^>S*H ^1^^ ^sl^- ^^-(SEG; selective epitaxial 

growth)^- *B^^°> « 

< 20 > §>i4^ ^^-( SEG )ol ^^£4^ ^ *g 

^*Rr 1-^)^1 ^--^14. 
<2i> g=^ t 4HH£<g^£) ^J±*HHH ^>7l^^^^(SAC; self-aligned 

contact) ^ 7lN* *fl «1=^1 ^s^S^l =&l\t^r. 

<22> ^ ( ^^^^-(SEG)^r nj-ej- (selectivity), 1 

i^efl^C thermal stress) 0 !] 7l£l?r ^th ^X|;e ^(f aC et generation) 

# 3711 W ^ &t}. 
<23> ojti]-^ li, °j3rlAly.oltq(LPCVD)^ ^-f , Til 11- ^ 850 °C°l*r 

^1^1 ^>5r^ ^1^^ 1-^^ tij^fl ^^^^71- nfl ^^Cf. 
<24> ttj-EH, ^ti^-fr sO-j^^ ^ ^^r£# ^HM<>> *>^S. 1^^^ 

( thermal growth)^ ^r^Vx}. 

<25> olE-l^ ^ollA-1, ^Bfl7l#o)] rtl-a tiV£^4l^ -g^II ^ ^ * 

34-5 



m . . % 

^20010061887 #^ 2001/11/27 

<26> £ 1 £ 4^ #efl7l^^1 ^ aH oil #&|ZL ^AjwJ- 

< 27 > ^2fl7l#oll nf-E- w>H^^>^ 5L H 

H>^ol, ^51^71^(1)^-0)1 7flolH^( 3 )0. Aj-71 711 olM^i ^-(3)^1 

^^^1 ^ i2H 0 H(5)-I- ^^W. 

<28> ZLC}^-, lE^l^r £A]^1 ®%;Z\*V, -#7} ^ <>H (5)^ d >2fl^ ^ 

^^71^(1)^1^1 fc^-fr ^og^ tg^tj.. 

<29> <>1©H, "*7l 7flo]E^i^-(3)2f <>H(5)* SlKb ^Bl^7l^-(1)^ 

oil #^^^-(7)* ^^W. 
<30> ZLrf^g-, 5. 2ofl *>sq-2°l, #?i^^^-(7)^- 

l-^^^(^l^l)* lc#Al7l^ l-S]ll^^*(9)-i- ^ 

<3l> o]6]X\ t 5. 3o|l «>^©1, ^7l §3ZL««|*(9)"Sr f-^°l 

*K7)3 ^ofl 41-71 #elZL^sj^(9)^r nfl^Kr ^^Sl^(ll)^: 

<32> ZL^hg-, #7l wl^^^el^#(ll)# CMP -Mb1€- el^I ^1^1 (silicon 
recess etch) 2l3)*H #7l #b^^£(9)iJW #7l £-£MtH§«?( 

Dl£Al)3i}. ^7l^ ^.S 3#*Kr ^^#sl^.(lla)« ^^^cf. 
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0.16 /um o]*> 7l^^ ^ ol]^3!];E W K high aspect ratio)* Qxr ^ 
< 34 > a> 7 i ^efl7l^<^l ^^B^Cpoly) ^^^0.5. -S^n 

» ^^*>7l 3^*1^ ^3r^ ^SKCMP)^ Wl^^^^S. 
^4 ^(CMP SL^r Sl^l ^)^^# 71^1 711 S\E.5m ^2: 

<35> s£^. ( ^ti}^ ^-a.^ ^-g- ^^HW tube type LPCVD)^ $1*1^ 4 

^(in-situ c leaning) 71 ^o) £7] nfi.g-ofl ^ #e^zi^ t\]t£6\] x}<£&^°) s§ 
7}±r $-ir »£*m -r7> ^tf. cf^^^e]^ ^ %Kcontact 

resistance)^ -id^3 ^Hl^^-(SEG)^ ^^^^1 «l*fl 3*fl ^£ ^7"MzJ ^ 

- 7> ^cf. 

- <36> =LB)51, #efl7]#oll ^^^r, ^* 3.7^ ofli^ 

E ti ]o} ^7H1 4^ ^^^^ 7 J "flU «-^l7> ^ 

<37> t^o], ^efl7]^oll 14^. ^«o V ^, JL^SS. SE^ 

4^^^el^°l l^i^l <?1 (phosphorus)^ «Kb 7^o] -g^.. 

<38> tb^, 5^1^ 5^1^*1 &&^R>, ^2fl7l#oll 4€r ^ H cH^ 4 
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^20010061887 #^ °^\- 2001/11/27 

<41> 0}0]X\ t S$7] ^^rM^})^} #7) ^M^^-(^H^) 

^4 -fr^l^M -id^3 ^e)^^- l-s^CSEG plug)* ^tr4. 

<42> #71^ ^ ^Hl» -f-*fl ^o^l^ ^3 ^-(selective 

epitaxial growth of silicon).^ °]*fl #^$JL ^^^l 

<43> ZLe-m, #71 #efl7l#oi] go^fe, LPCVD^^# ^-§-*}^r ^4- 5. 

i£$HH4 4)«f) <gA}(HCl) ^4 ^7V^l7l7ll 5]7l nfl£-<>|) ZLo\) 

_<44> o]e^ ^Hflo) S.^^ ^^Wj-i^oll ^C^^ ; ^5j-^#^4 (TCE; 

thermal coefficient of expansion)7> ^B^iiq- ^ £L7l uflg-oil ^ ^^-ofl 

< 45 > *r^, #Efl7l^o]l ^M^lfe, UHV-CVD y o v ^^- *>-8-*rfe- , €5r4S^°fl 

tJWfe- ^p}X|-g- 3^1% ^7\ 

<46> C^l, ^sflyl^oll &0^i^ ^S^ 2 ^ 0 ! ^ 900 °C°1*HH ^4°11 

tilsfl s^iL* 4tr 4 lOafl #^€-4. 
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< 47 > be*!-, £^°-£- ^-M, 

<49> o]s_ oisfl, ^e)s ^^-(SEG) 13 tH^lS* ^7M7l7fl si ^S-^ 

<50> ZLB]J! ( ^3fl^5] ^Bflofl rtfe)- *M3# 

(over-growth) *}*r ^#ol ^-b^ ^ CMP ^ 

<51> o^] ^ ^e)]7l^^ ^ti> n^}7] ?A 

<52> ^tb, ^3 ^ ^^r, #S]ZL ^^A]o)] ^efl^ ^3. ^ ;*V( SEG )-g- 

<53> ZLBlJl, SLCfS. J2-3£r #^11^ 
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<54> SE^S- 7jn]]^o]l ^S-S)^ 

<55> C^o], sccf^ SL2\°- ^^^^ofl ^e^^oflA^ ^ 

<57> (^H) 

<59> 51 5 51 9^ ^<*fl 4^- *£51*l]^7}^ ^^S> 

<60> £ 10^: ^ W>^tb ^HH *W te^]4l7}^ ^Wj-ig 

9X°)*\, PE-USG^l il^ ^fc TEM ^<^1^. 
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<6i> £ ll^r ^<H1 14^ ^S^T^ «^ZL ^#1H 

^ ^ E^g^ «l^^^e)^<^l #^-8: iL°=) ^ TEM 

< 62 > H 12^ g-tgcfl rcHE a>^l^>5] #E^Z1 *§>SlHH 5U<>H , ^3 

^sl^^-(SEG)4 4^^^sl^-^(SSG)ol ^-ir ^ TEM a>^c] 

<63> ^. ^Al^ofl 4^ tiV^j^l-^ #^ZL £ 5 

^ «>^°1, ^ ^^^71^(21)^0)1 ^>^^^^3f ^-g^cga^ 

<64> n.t\-^r, ^7] ^Sl^7l^r(21)5l s^X^^^^H 7llolE^^n|-(ul£Al)Jzl- 

7 flolE^ S (25)* ^^^>JL, ^"71 7HolE^(25)» #7l ^Sl^7l^(21) 

^ ^^li^l)* ^^}5L olf ol^ ^Z^g-^ ^.«fl ^-71 TllolS 

^2 (21)21 ^4 ^ofl^ ^Efl^ *)l7l^H ^9i^5)lolA-l (27) 

:._ <65> o)6\X\ f JE^o^ £Al^l ^^xl«V, #7] ^o^^o^ (27)2] 

2) ^el^7m(21)tfl^l ^«9*H #^^^-^^(^£^1)^: 

<66> ZLCf-g-, ^<S^5)l <:> l^i(27)« Iff ^2:^1 ^ofl ^91^(29) 

^ ^*>J1 3|]Bl^^ >g- 7l 3|<g 01(29)^0^ ^7l ^g^^l 

o]Ai (27)21 ^-^o>eflo| ^ e) ^71^(21)^-^-1- i^H^r ^*(*1J£a1 ).g- ^ 
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<67> =Lt±&, #7l ^^^4°Mi(27)l- ^2i^ PE-USG^sj- 

^-(3!)^. oi 300 tfl*l 100 o A ^lS. ^th=k <*H, A^Slfe ifl ^3*1 
(step coverage)^ 50 % °1*}5. ^^1^°> ^cf. iE^, #7l PEHJSG^s}-*]-(31) 
£r SiH 4) N 2 0, He #^1^ s^t -S^^M 7>^S. a>^>ji, 0.1 

50 Torr, -&SL^ 350 550 °C , 100 ifl*l 1000 WS. 2^4. °1 

^ 2*M; Jg-n <£°]*\ t&t&A}^*] S. 10^1 51*1 3 <H 

<68> £ 10^: 420 t?£5.<*IH^ PE-USG^S}-^ ^^f^* ^ § *>*L^3., 

^ 7\*\b\*]7} $f 30 % 

<69> o}2\. £o) t ^y) 7flo]E^-2:(25)^-o11 PE-USG#3^(31)^- ^ ^H-S*) 

Tfl °H= ^>=^3.^ #ol^ S£4- 

<70> o]o^, £ 6^1 £^1€ «>^°1, #7l PE-USG ^^-(31)^: ^^z^^ 

oil olsfl ^"71 711 01^^(25)^ *§>S€ ^s^^l <>H (27)^1 

9= 200 tfl*l 400 A ^S. 1 ?! ^Tl^V^ ^-71 

(27)A}ol2j 3-71 ^(21)^1 tf^?14. -*7l PE-USG^3:Sl-^-(31) 

o| M2\^^- HF -g-°-fl# ^>^>^ 50 ifl^l 500 wfl^£^ ^^(DlH 

50 i-H*l 100 °C ^Sr^^HH °fl»l-<H , ^ ?\v\xL\x}7} 50%^1 

PE-USG^"* 600 A ^-^S. ^^m^, ^ 300 tfl*] 400 A°l 

<7i> Ht\^r, ^Mr^*!]*! til^^-MH]^^^ ^Hl <?l^(in-situ) 

7]^: 7^1^<H1 #5^* *H7i*>7l ^«fl *Ulth=h ^"71 ^^^-^^ ^ 
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^ "t^ln^K thermal budget) ^f^H RTPCrapid thermal processing) 

f£f 950 °C ^S.(^^^H(ramping rate)^ 10°C/i£ #^1*1^, -g- 

4p*| ^ 550 tfl^l 630 °C 31 4***. 

<72> ncj-g-, J£ 7^1 £*1€ B><«o"| t ^J*R^ ^<>r PE-USG-a- 

^(31)^. i^-tb €31 #T36fl «j 3^51^-^(33)* ^ 50 tfl 

*| 150 A ^*flsL ^*r^h °H, 5^8=1 «l^^Bl^^(33)sl ^*hfr 

SiH 4 , H 2 ^l ^-^7>^« A>-g-§f^ ( S^HSr 1 *fl*l 2E20 €* r /cc# -fi- 

*1«KE^ 

<73> o]^7fl 5^§€ til^^^El^«v^-(33)^r ^ £:5^$HH 

£ ll^^r €^^1°1^(27)^ }r:#^ S^^HH^ 5L*§ 

€ ^^^ej^^l ^^^^r -S-^Hl ^ 20 ifl^l 50 % ^7fl q-t} 

^ ^ 5ft4. 

<74> o]o]a^ £ 8^1 S.*]& wV^^o], ^(selective 
silicon growth) £r5.7r*l #5^31, ^7]^ ^^-(gag-stabilization) 

#7)HH HCl^ H 2 » *3 ^r°l PE-USG^"(31)^ 

§^«L^(31)* ^flTl^tr. °H, #7l *fl 71 ^2:^.2-5., HC1 0.1 ^ " 

*1 1 slmolJL, H 2 -B-*& 1 *fl*l 10 slm °H , <&n& 10 *fl*l 500 Torr <>1jL, ^ 
JE^ 750 tfl^l 950 Mr}-. 

<75> ol^Tfl PE-USG(31)^«H1 Hi Bl$^ol ^71£)CH ^S)-^^^ 

^ ( 27)£] ^3*r ^^3.71^(21)^1 ^r^Hl^r ^3^-Bl-(33a) 0 l ntflS ^> Si 
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Til £t}. ^1, ^^^71^(21)^1 W>^-^ Afl^o] ^£ &n°]7] nfl^-oll 

ofl3X]HH^ (epitaxial contact)* nfllS. -fh*l *1 ^ *r €4. 
<76> o]^ ^el^«>^(33a)^- WXI s^, ^s1^#^n 

<77> ncf^-, £ 9«fl Ha]^ t^s^o] , ^El^«>^-(33a)-i: 

ul£Al)vfloll LPCVEPg-lH £)*fl ^3^3 ^(35)* ^^m^. °l«fl, # 

7 ] 3 ^#5^3.(35)* ^^*>7l fl«fl ^H-*Kr LPCVD^^r, Si-H-Cl *1 

^fl-g- «H , DCS-H 2 -HC1 7>i Sfe MS-H 2 -HC1 7>i ^1^ E 5* 

<78> <^7H. DCS-H 2 -HC1 7>i Al^Efl^- ^-g-isHf ^-f , ^51^ 750 xfl^l 950 °C 

, 5 tfl*] 150 Torr, DCS -R-^ 0.1 ifl*l 1 slm°H , HC1 -fr^ 0.1 vfl 

*] 1.0 slm°H, H 2 -B-^ 30 ifl*l 150 slm^-S ^tr^r. 
<79> 3=$, MS-H2-HCI Al^8* ^-8-^: ^-f , ^rS-^ 750 vfl^] 950 "C , 5 

vfl^l 150 Torr, MSCraonosi lane) -f}-^ 0.1 ifl*l 1 slm<>H , HC1 -fr^ 0.5 vfl 

*1 5.0 slm°H, H 2 -n-^ 30 vfl*l 150 slm^-S. ?!*St4. 
<80> tr^, ^^JlS. <y^m 1 xfl^l 10%^ PH 3 /H 2 « 0.1 vfl^l 1.5 

slm *3 $4. °H, SEG tIMHaH ^2] 60 % ^ 100 % 

^^€^r. tIHeaHo} ^0} 1000 AolSr^ 600 *fl*l 1000 A 
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<81> £ 12^ ^EM^^Bl^^ein all 2:^* ^f-sfl ^Sl^#^ZL 

(33)^1 S.^# 5*1 ^5l^7]^Sl ^^^51^ 

(35a)^l ^i^^ -S#£1jL, ^ a H ^ ^4^4(33a)^Hl*l£7 4^^ 
^-(35bH ^^>^^ lt^£S^ ^JL^Tfl *fl^€4. 

<82> 1^4 4^ ^Hl^, ^4^ V 4* ^*Hr ^ 

^^^^ *H*IHfe 4€- ^1^4. 
<83> 4 ^ ^4 4^ ^HH 4€- #;E.*f|^4-4 §4^ H^HJ-U 

tflsfl -g^S}^ 4^4 £4. 

<84> £ 13 ifl4 £ 17£r -g- 1^4 4-& ^4 4^" «VE*ll^44 ^ 

^43-44(43)* 

<86> 3.4^", #4 ^4^4^(41)4 ^4*8 ^4 -SHI 7flolS^^4-( c l^l)4 

Tfl 01^^(45)^- ^Aj§>j7 ? #4 7flo]E^ S (45)-i- i^-t!: #7l ^4 €-7] 4(41) 
4 -#^1 ^2}-^-(cl£Al)^- ^44^ ojfl- o]^ Alz}-^;^ ^ #4 711 ol E 
(41)4 #^4 ^SHtt tfS-^- ^4-2.3. ;*H444 ^<d4^444(47)# 
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<87> o]^, JE^l^H -*7l 1£«3^-i*M*1 (47)^ <g=*o>sfl 

<88> ^"71 ^<a^^°H(47)# #31 ^S^l ^ofl ^<a^-(49) 

2] ^ E| €-71 ^-(41)^* i^#^l7l^ ^E)}^(nl£Al)^- ^^^4. 
<89> <>1<H*1, ^ <2 ^3)1 o]^ (47)* JL^-tb 3l*ll ^ofl PE-USG^>^- 

^•(51)* ^ 300 xfl*l 1000 A ^}S. #^-tb^-. °H, A^fe ^ ^3*1 
(step coverage)^ 50 % °]*}3- ^^H^o) #7l PE-USfr9:3W51) 

SiH 4 , N 2 0, He f^<HH sWt 71-iS. ^>-8-^>Jl 5 

0.1 vH^l 50 Torr, 350 550 °C , 100 ifl*l 1000 WS. 

oo> tb^, #7] 7flol^2:(45)^ PE-USG^Vsl-^-(51)^- t)H 

S >i=l^ #o] - olcf. 

oi> ol^A-l, £ i46fl $iX\Q ti><4^^1, ^H^-^-fr *H8*M ^71 PE-USG 

4V3j-*K51)-g: #7] XI 01^^(45)^ ^s^^o)^ (47)^ ^ 200 ifl 

*1 400 A ^£^> *l] 7i«H ^-71 ^^^H*1(47)aH^ 

^Bl^7l^-(41)21 oM, ^7l PE-USG^^(51)^ 

o. ( ^ ^6fl af^ <^X|afl<4 *>-g-*}£|, 3^ HF -g-<^ 

50 xfl^l 500 flfl^JESj #fHr(DlH 50 vfl^l 100 °C ^tHU^SHM ^ 
Alf4. afls-s-ol , e) X| 7 > 50%^] PE-USG^ 600 A nMl^H 

i=H3, ^ ^ ^7}}^ 300 tfl^l 400 A<>1 
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<92> JE^lir ^M^HH «1 3 €^3^-^-8: ^ 

H# *3 7l^r Tfl^l ^Sj-^ Afl7l*>7l 

<93> 5£tb, #7l AH^^S^ ^ «1 thermal budget) ^3<HH 

RTPCrapid thermal processing) a}-§-*M #^3Hr ?H «>^W. °1 

nfl, ^-71 RTP^^r, r^H^S 950 °C 3)5. ^(ramping rate)^ 

l0°C/2, ^1^, #^§1 ^e]^- ^^S., # 550 630 °C 7> 

<94> o]^^, £ i5«u «V^°1, ^Jll^ #*fl 

SiH 4( H 2 ^-^7V^« A>-g-*H ^*VtJ-. 

<95> £Eth ^"71 Wl^^-^Sle^(53)^ ^^-2:^, ^-§-^^1 

£| SiH 4 *r Si 2 H 6 0.1 ifl^l 1.0 slnHuI, H 2 ^ 1 ifl*l 25 slm^M, 

1 100 Torr^l^, £5.^ 550 ifl*l 630 °C°14. 

<96> fV^, ^^Al^Eflo) ^ o.^ SiH 4 -B-^ 0.1 2.0 slmolul, H 2 -B-^^r 

1 tfl^l 20 slm°H, 1 ifl^l 10 Torr<>l^, ^rH^r 520 610 °C*1^. 

zlzHjl, ^e]€- 1 vfl^l 2E20 ^7>/cc# -fr^SKE.-^ *Vcf. 

<97> =Ltt&, £ 16*^1 SLA^ wV^o], >^7l £Jg^ H]^^^^^.«i-^(53)# ^ 

RIE PE-USG^"(51)^ S^ofl ^ 5^ 
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^sj-^HHi ^7fl Ai^^o] ^^(silicon window), 

<99> ZLt^g-, £ 17*\} £A]^ w>^ol ( ^-7] ^e|^7]^:(41)^ JE^* 

if-^ ^-^l-C^SADifloil ^s]€-&e^(55)» ^Ajtb4. ^-71 ^ 

^^^#^zl(55) LPCVD ^olSHl UHVCVD^^^] ^ ^E 

91k)-. stL Ajun^ ^e)^^-(SEG)^ *§^^-*<HH o^tij-^ o.^ -tV^sfl lH 
rflt!: ^^71 a]^>^ gtija) ^^^^-(seg)^ ^tfl 

•y^wfl^Ai ^(incubation thickness)^, ti-f- 800 1200 A°]i=K 

<ioo> Cl 2 7fit ^7H^ tf^*) ^sl^^-(SEG) ^3^3. ^ 

7>a1 z] ^ $1*1^, tiVcflS ^^£7} ^ 5^. 

<ioi> vc{^, UHVCVD^l ^i^^ ^aH, oJb^ oi^-Hflol^ 

^ ^^SM" ^ 5^1 nfl^-ofl -g^l-Al-g; ^ Cl 2 » 

^7>A^ 
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<i02> -£^3 ^e) ^1-5^(55)^ ^^^SLS-^r, Si 2 H 6 + Cl 2 + H 2 

Al^-g: A}-g-SH, ois- zfzj-eq -fr^ 1 xfl^l 10 seem, 0 0 20 seem 

<103> SLf, ^7] #7] H 2 °ll 1 ifl*l 10 % PH 3 °1 7}if o]-g- 

*H $1*1* s^Ss^sHM ^*St4. °l*fl, ^S-fe 600 xfl*l 800 TJ«>lui t ^ 

^ 1 vfl*l 50 mTorr^ 'SflSHH 
<104> ZLSlJI, ^-71 ^3 ^e|^#&|^i(55) ^f^l GeH 4 # 3 7>§>^ , PE-USG 

cfltb 7fl^dEl^^ ^^£7} ^7>*V4. olnfl, GeH 4 fe ^ 0 vfl 

10 seem ^51 »3 ^ ?H «>^^. BE^, SSG#^^ ^tf^Mlfe €r 

<105> #7HH ti>^ol ( ^ofl nf^. aV£^^7>^ 

bio] ^Sj-^-^lo]^^ ^2,0.^ ^ PE-USG^M^l 

^Tg^o.^ ^*1^ -M^^I^CSEG) 

*}^* <r ^7}X\?± ^7} 
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<107> z}^^°]x\S>\ Sf^^l ^e)^* °1 

^*cM- SEG^ 3-§-?BM3# ^r7> 

<ios> nelji, ^o,] oio^a^, SEG ^-i- °l-§-*H 

30 ^ sa^-. 

<io9> c^o], -& ^ofl &oH^, ^ ^el^MH^] ^s}^^ 

<no> ^efl^ ^ 3 ^ ^ ^(SEG)-^-S^> ^^Kr 3 

-f, <^1«^ t^aajffi) *?&o] ^2)-^ ^-f-, SEG *§^H (111) 
facet)* -fr^l^l ^4, ^°fl>Hfe- 

<111> ZLSlJl, €■ ^ofl SM^fe, 7flo]E^ 2 o| Aj-^ofl PE-USG 
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<H2> atb, €■ 5a°H^, ^eJ^#(SEG) #^51 & 

<113> ^3$, £ ttgoj] olo^A^ #&|ZL ^ ^ A] oj] UHVCVD^^I ^-§-7>^^r 3. 

7fl ^=^m ^7> SU^h Sfl^}^, o.^ UHVCVD^^ LPCVD ^Jit} *i 

^-g- afl7M^ ^ &°.:e.5- T^^a^lS^Uow therma budget process) 
2) 3 s}-* 7l« ^7> 
<H4> -LB^Jl, ^e)^#e]ZL# ^^«>7l ^tt 7 ^ti lH ^3 

^^^^ 3^5}-^ 7^13 0.3. Pfl-f 3. ^.g. 7 Hil $XSL^, $7J ^lsj-^ 

<115> £ ^*HH ^§3*1 0^5}^, ^ 

71-^1 7>5^ ¥^^7] ^7J AjAl7> 7]-^ 
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1] 

2] 

*ll 11H 5^*1 , ^"71 ^*Kr #31 #7l ^51^-71 ^ C H1 Tfl 

olM^Sl- $#*fe #7fl£h TiHE^o} ^Tgo]] ^o^vg- ^*Kr #31 

^, #7l TflolE^^ofl oi- ^^HHI ^sf-^g; ^*Rr #3l« 3 S^- 

[^T 1 * 3] 

*ll2lH &<>H, #7] PE-USG ^Sj-^-g- ^HJ °-5.S> 

4] 

#31tt, #71 H^HH #^-^ *§#*Kr #314, #71 ^ 

^ ^AlAl^^o]] ojtfl ^Hfl^ *fl7i*Kr #3l"I- 3L^Rr 3i# ^^-S 
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5] 

m*M 91°]*], #7) PE-USG <l>2)-^ SiH 4 # 41^.^7^51 A]~g-s)-^., N 2 0 5E 

^ 0 2 # ^] £^*H ^*Rr 3* ^-^^.5.^ «>£^]^>^ ^^]ZL ^ w o > 
HI. 

[3^* 6] 

^15^] 5^*1 , #71 PE-USG ^Vs)-^ ^^o.^, SiH 4 -R-^ 10 
200 seem, N 2 0^- 0 2 -R-^ 100 3000 seem, He -fr^-gr 0 1000 

seem, <y-^£- 0.1 50 Torr, 350 vfl*| 550 °C , 100 tfl*] 1000 

7] 

^13^] ^^i, ^71 PE-USG ^n±t 300 ifl^l 1000 A°]5L, i^i*) 

[3^8" 8] 

^Utl 55^1, S.^#elZL^ LPCVD^ UHVCVD^^H 

s]«fl ^^^5l^^(SEG)^- $^*Rr 

[3^8" 9] 

*fl8^] 5fl«>H, LPCVD^* 3*. Si-H-Cl aI^b^ o. 7 |^ o g 

*>3, DCS-H 2 -HC1 S^r MS-H 2 -HC1 7>i A^ig °- a}.§-^ s^io^ 



34-23 



• % 

^0010061887 #^ <Qx\: 2001/11/27 

10] 

*\]9*M 9X°]*} , DCS-H 2 -HC1 7>iAl^Bfl^. ^-g-^ ^-f , 750 ifl 

*1 950 °C, 5 vfl^l 150 Torr, DCS -fr** 0.1 xfl^l 1 slm°H , HC1 -fr^ 

^ 0.1 vfl^l 1.0 slm°H, H 2 -n-^^r 30 ifl*l 150 slm^-S. *l^*Rr ^K 1 ^_ 

111 

*H9*cH ^M^l, MS-H 2 -HC1 ^-g-^Rr ^-f, ^r£^ 750 950 TC , 

5 150 Torr, MSGnonosi lane) -R-^ 0.1 ifl*l 1 slm°H , HC1 -R-^ 

0.5 ufi*l 5.0 slm<>H, H 2 -fr^ 30 vfl*] 150 slm^-S. ?ASr 

12] 

^2%H1 SZ<H*1, #7l tIHe^o] ^Tgofl ^^s)^- ^sJ-^-y ^ 

13] 

^14%H1 5^*1, #7) 1^^^* #*fl ^Tfl 200 
400 A<?1 ^J-i- #3E*| #ei^ ^«o>^. 

[^Ir 14] 
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[3^* 15] 

[^^J- 16] 

^)115%H1 9X°]*\, ^"71 <?U"|^- ^^g^, RTPCrapid thermal processing) Afl 

W'S* °]-§-*r^ *l*8*Hr 3* ^JL^*Rr *K£31 *§^^. 
17] 

^|14^ 5fl°H, #7] Wl^^^^3.tiVrtc| ^gvo. siH4> jj 2 ^ 7 }/.f oi-g.^> 

£) , ^el^ t^^je^. 1 iflx] 2E20 Q*}/cc9l 33* ^-^^.S.^ w>£^fl^>^ 
18] 

19] 

~- — >il7i*Rr #7jl±r, HC1» ^z^cH ^«fl HC1 -fr^-fr 0.1 xfl^l 

1.0, H 2 -B-^ 1 10 slm, <y-^ 10 vfl^l 500 Torr, 750 950 
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13^8- 20] 

*0l1HI SX 6 )*], #7} 50 ifl*l 150 A 5. 

21] 

*)18*<M1 #7] UHVCVD^U-g- 3-8-*Hr ^-f, ^^§#S]ZL« 

^^^•7] ^ ^-TjlS, 850 vfl^l 950 °C<>1H 1 vfl*l 5-g-^<£ ^r^tHM^^l iEfe 

rtp *i^*Kr 3 3* ^£^^>^1 

22] 

^18*^1 5fl°H. Si 2 H 6 + Cl 2 + H 2 

*H*-*W, °1* -fr** 1 10 seem, 0^1 20 seem °-£. ^S-M 7) 

JL, H 2 °fl 1 *fl*l 10 % PH 3 o] f-B-€ 7>^# °l-8-«H <y*l^ H^M^HM -£r 
600 vfl^l 800 r^lJL, 1 ifl*l 50 mTorr 7 A-=r ^ 

SL^is}^ ^7,}^ #e^ZL ^^« 0 >^. 

23] 

^1 llH &°H, f^Kg- ^H^ol^ ^*1-g- UHVCVD 

^i-tilsf SEG UHVCVD#wH*l a^o^H uVe^;*} 
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[^H- 24] 

*I|231M| $X°]x], #7] ^?)^rb\=L ^*H^] 0 vfl*l 10 seem -B-^ 

GeH 4 ^fe 3^g- w>£^l^>S] #eizL . 

25] 
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